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n WHAT IS CLAIMED IS : 

V /K 7^1 \ — A aemo liLlou equipment bybLei i i ""comprising: 1 

— ^11 /v-/ \ - plurality of equipment bases, each equipment 

base fornkng at least a part of a distinct demolition 
equipment unit ; and 

a plurality of claw tines, each claw tine 
selectivelyA removably attached to each equipment base for 
forming a part of each distinct demolition equipment unit 
and movable between an open and closed position. 

2. Vhe demolition equipment system of claim 1 
wherein the plurality of equipment bases includes at least 
one bucket and aA least one grapple base. 

3. The\ demolition equipment system of claim 2 
wherein at least one grapple base is a two- tine grapple 
having a pair of claw tines opposed to each other and 
positioned 180 degrees from each other. 

4 . The demolition equipment system of claim 2 
wherein at least one grapple base is a three- tine grapple 
including three of the claw tines directed toward each 
other and positioned approximately 12 0 degrees apart from 
each other. 

5. The demolition equipment system of claim 2 
wherein at least one granple base is a four- tine grapple 
base including four of the] claw tines directed toward each 
other with each claw tine positioned 90 degrees apart from 
two adjacent claw tines. 

6. The demolition equipment system of claim 1 
wherein at least one demolition equipment unit utilizes at 
least a Dair of spaced, parallel claw tines coupled 
toaether to form a claw structure. 
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7. The dernolicion equipment: system of claim 6 
wherein the claw structure includes an end member extending 
between ana attached to the spaced claw tines forming the 
tips of the\claw tines. 

8. \ The demolition equipment system of claim 1 
wherein a clAw structure of at least one demolition 
equipment unit includes a grid assembly removably connected 
to at least one \spaced claw tine. 
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9. Thd demolition equipment system of claim 1 
wherein each claw tYne includes an elongated claw tine body 
pivotally movable About a pivot point between the open 
position and the closed position, and a hydraulic cylinder 
for moving the claw tine body between the open position and 
the closed position, the hydraulic cylinder having a fixed 
end secured to a base and a cylinder rod end secured to the 
claw tine body, wherein the ratio of. the length of, the 
hydraulic cylinder when\the claw tine body is in the closed 
position to the distance between the pivot point and the 
position where the cylinder rod end of the hydraulic 
cylinder is secured to tn*e claw tine body is in the range 
of between 0 . 7 and 0.9. 
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10. The demolition equipment system of claim 1 
wherein each claw tine includes an elongated claw tine body 
pivotally movable about a pivot point between the open 
position and the closed position, a hydraulic cylinder for 
moving the claw tine body between the open and the closed 
position, a support frame f or securing the claw tine to the 
demolition equipment unit, thfe support frame including a 
cylindrical bushing member defining a pivot point for the 
claw tine body, and at least! one support frame plate 
attached to the bushing member, a locking pin aperture 
formed in the support frame platte for securing the support 
frame to the demolition equipment unit and a securing pin 
aperture formed in the support ftrame plate for securing a 
fixed end of the hydraulic cylinder to the support frame, 



-22- 



..0 



WO 01/16434 



m 



PCT/US00/23405 



and a suitoorx frame receiver attached to the demolition 
ecuipment Ymit, the support frame receiver formed as a 
single platfe having an opening therein for supporting the 
bushing member and a locking pin aperture aligned with the 
locking pin aberture of the support frame for securing the 
support frame \o the demolition equipment unit. 
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11. A claw tine for demolition equipment 
comprising : 

an elongated claw tine body pivotally movable 
about a pivot poirrt between an open position and a closed 
position; 

a claw tinie at a distal end of the claw body; and 
a hydraulic cylinder for moving the claw tine 
body between the open position and the closed position, the 
hydraulic cylinder having a fixed end secured to a base and 
a cylinder rod end seciired to the claw tine body, wherein 
the total angular rotation of the claw tine body between 
the open position and tW£ closed position is at least 75 
degrees . 



12 . The claw tirie of claim 11 wherein the ratio 
of the length of the hydraulic cylinder when the claw tine 
body is in the closed positi&n to the distance between the 
pivot point and the position Where the cylinder rod end of 
the hydraulic cylinder is secured to the claw tine body is 
in the range of between 0.7 anql 0.9 

13. The claw tine of\ claim 11 wherein the total 
rotation of the claw tine bodyVbetween the open position 
and the closed position is between 75 and 100 degrees 



14 . The claw tine of cl\aim 11 wherein the total 
angular rotation of the claw tine ks at least 85 degrees. 



-23- 



WO 01/16434 




PCT/US00/23405 



15. The claw nine of claim 11 wherein a maximum 
holding force of Qhe claw cine is positioned becween 25 and - 
4 0 degrees from tne closed position. 

16. The fclaw tine according to claim 11 further 
including a support pame for securing the claw tine to the 
demolition equipments unit, the support frame including a 
cylindrical bushing member defining a pivot point for the 
claw tine body, and\ at least one support frame plate 
attached to the bushing member, a locking pin aperture 
formed in the support rlrame plate for securing the support 
frame to the demol it ion\ equipment unit and a securing pin 
aperture formed in the Support frame plate for securing a 
fixed end of the hydraulrLc cylinder to the support frame, 
and a support frame receiveir attached to the demolition 
equipment unit, the support frame receiver formed as a 
single plate having an opening therein for supporting the 
bushing member and a locking pin aperture aligned with the 
locking pin aperture of the support frame for securing the 
support frame to the demolition equipment unit. 



17. A claw tinte for demolition equipment 
comprising: 

an elongated claw \ tine body pivotally movable 
about a pivot point between an open position and a closed 
position; 

a hydraulic cylinder for moving the claw tine 



body between the open posit ior 

a support frame for 
demolition equipment, the 



and the closed position; 
securing the claw tine to the 
upport frame including a 



cylindrical bushing member defining a pivot point for the 
claw tine body, and at leasft one support frame plate 
attached to the bushing membet, a locking pin aperture 
formed in the support frame plaie for securing the support 
frame to the demolition equipment and a securing pin 
aperture formed in the support frame plate for securing a 
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fixed end\)f the hydraulic cylinder co the support frame; 
and 

a \ support frame receiver attached to the 
demolition equipment, the support frame receiver formed as 
a single platA having an opening therein for supporting the 
bushing member! and a locking pin aperture aligned with the 
locking pin aplrture of the support frame for securing the 
support frame Ao the demolition equipment. 

18 TOie claw tine of claim 17 wherein the 
support frame Receiver includes an enlarged portion 
surrounding the \opening supporting the bushing member, 
wherein the enlarged portion is wider than the adjacent 
portions of the support frame receiver, 

19. The klaw tine of claim 17 further including 
a removable claw tii at a distal end of the claw body. 



20. " The claw tine of claim 17 wherein the claw 
tine is adapted to ha^e a total angular rotational value of 
at least 75 degrees. 

21. A methbd of designing and forming a claw 
tine for demolition equipment comprising: 

A) developing, a general claw tine geometry 
which defines main geometric parameters of 
the claw tine; 

analyzing the claw tine geometry to 
determirle at least the relative holding 
force ofl the general claw tine throughout 
the ran^ of motion of the general claw 
tine; 

determining the relative value of main 



B) 



C) 



geometric 
tine whic 



parameters of the general claw 
i at least maximizes the holding 



force of fhe general claw tine in a desired 
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D) 



an&ular rotation of the general claw tine; 
and! 

forcing a claw tine having the main 
geothetric parameters determined in step C) . 



22. The 1 method of claim 21 wherein the main 
geometric parameters of the general claw tine which are 
analyzed include a\ lever arm of the claw tine, a total 
force of the power Wiving the claw tine, and an angular 
position between the\ lever arm and the claw tine. 

23. The method of claim 22 wherein the main 
geometric parameters \of the general claw tine which are 
analyzed include a relative angular orientation of the 
lever arm to. horizontal, and a vertical distance between a 
pivot point of the cla* tine and the tip of the claw tine 



d of claim 21 further including the 
:ycle time of the general claw tine 
and determining main geometric parameters of the claw tine 
to minimize cycle time. 



24 . The metl 
step , of analyzing the c: 



25. The 
holding force is set 
degrees to 4 0 degrees 



meth xl 



when 



from 



of claim 21 wherein the maximum 
the claw tine is between about 25 
the closed position. 



26. The method of claim 21 wherein a total 
angular rotation for thfe formed claw tine is between about 
75 degrees to 100 degrees. 

27. The method of claim 21 wherein the step of 
determining the relativl value of main geometric parameters 
includes. determining a beometric ratio between a length of 
a retracted hydraulic /cylinder powering the claw tine to 
the distance between fie pivot point of the claw tine and 
a cylinder rod end of the hydraulic cylinder is between 
0.70 and 0.90. 
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28. The\ method of claim 21 wherein the sreo of 
determining the relative value of main geometric parameters 
includes varying the angular position of the lever arm, the 



distance between a 
cylinder rod end, 
tine . 



pivot point of the claw tine and the 
and the angular position of the claw 



29. The Method of claim 21 wherein the step of 
determining the relative value of main geometric parameters 
includes minimizing a vertical distance between an end of 
a piston rod of a hydraulic cylinder of the claw tine and 
the tip of the claw ttne. 

30. The metpod of claim 21 wherein the step of 
determining the relative value of main geometric parameters 
includes maximizing the vertical and horizontal distance 
between the pivot pointj of the claw tine and an end of the 
claw tine. 
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claw 1 tine for demolition equipment 



comprising ; 



an elongated :law tine body pivotally movable 
about a pivot point between an open position and a closed 
position; 

a claw tine at a distal end of the claw body; and 
a hydraulic cylinder for moving the claw tine 
body between the open pos-.tion and the closed position, the 
hydraulic cylinder having\a fixed end secured to a base and 
a cylinder rod end secured to the claw tine body, wherein 
a maximum holding force of the claw tine is positioned 



about one third of the tot 
tine body from the closed 



al angular rotation of the claw 
Dosition . 



32. The claw time of claim 31 wherein the total 
angular rotation of the c.aw tine body between the open 
position and the closed position is at least 75 degrees. 
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32. Th^i claw tine of claim 31 wherein the total 



law tine body between the open position 
and the closed position is between 75 and 100 degrees. 



34. Tjfae claw tine of claim 31 wherein the 
hydraulic cylinder is substantially enclosed by the claw 
tine body. 
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